BOREAL INSTITUTE (. ( 
| LIBRARY 


TT 67-51232 
From: Problemy Severa, No. 8: 290-296, 1964. 


T. V. Vakhtina 


THE YIELD OF LEAVES OF SOME FODDER SHRUBS 
IN THE TUNDRA AND THEIR UTILIZATION 
FOR DEER BREEDING 
(Dinamika urozhainosti i ispol'zovanie list'ev nekotorykh 
kormovykh kustarnikov tundry v olenevodstve) 


Translated from Russian 
IPST Cat.;No..1862 


Available from 
U.S. DEPARTMENT OF COMMERCE 
Clearinghouse for Federal Scientific and Technical Information 
Springfield, Va, 22151 


Published Pursuant to an Agreement with 
The U.S. Department of the Interior and 
The National Science Foundation, Washington, D.C., by the 
Israel Program for Scientific Translations 
Jerusalem 1967 


POLAR 
POLARPAM 


PAM 
2909 


“G°18G :Wed 


VA (0Sx) 


Problemy Severa, No.8: 290-296. 1964. 


THE YIELD OF LEAVES GF SOME FODDER SHRUBS 
IN THE TUNDRA AND THEIR UTILIZATION 

FOR DEER BREEDING 

(Dinamika urozhainosti i ispol'zovanie list'ev nekotorykh 
kormovykh kustarnikov tundry v olenevodstve) 


T.V. VAKHTINA 


Deer depend upon pasture the year round and their condition depends 
directly on the availability of feeds. 

Green fodder, mostly shrub leaves, comprises about one third of 
the deer's diet. 

Deer were observed to consume shrub foliage readily during grazing 
on pastures (Tanfil'ev, 1901; Sambuk, 1931; Vashkevich, 1932; Andreev, 
1934, 1954; Gorodkov, 1935; Igoshina, 1937; Aleksandrova, 1940; et al.). 
This was confirmed by analyses of rumen contents in deer killed during 
different seasons of the year (Sdobnikov, 1935a, 1935b; Igoshina, 1937; 
Bogdanovskaya-Gienef, 1938; Avramchik, 1939a, 1939b; Igoshina and 
Florovskaya, 1939; 'Fodder Plants ...'', 1951; Ustinov, 1956; et al.). 

Shrub leaves are of special importance at the beginning of the growing 
season when grass is scarce and the deer are suffering from protein and 
mineral starvation after prolonged winter feeding upon lichens (Dmitrichenko, 
1934; Terent'ev, 1936; Aksenova, 1937). 

Deer pastures in the Far North occupy about 500 million hectares. In 
these vast lands there are 52 shrub species, more or less accepted by deer. 
Forty species belong to Salicaceae and several species to Betulaceae. The 
edibility of 26 species is good, that of 10 species is satisfactory, 4 are 
unsatisfactory and 3 species are bad. The presence of the last in deer 
stomachs is regarded as accidental by many investigators. 

It:was shown by the Interregional Combined Land Management Expedition 
of the Ministry of Agriculture of the RSFSR in the years 1951-1954 (in which 
the author took part) that in the East European North [of the USSR] the plant 
communities covered to any extent by shrubs constitute 72-77% of the 
total pasture area. Shrubs, mostly dwarf birch and willow, are widely 
distributed in the southern tundra subzone (32%). They form dense thickets, 
but they also appear as narrow strips along river and stream banks, in 
lake hollows, and at the edges of ''khasyrei's" [local term for certain 
soil formations], peat hillocks, and tundra meadows. 

We have carried out a more detailed ground investigation of summer 
pastures on the farm of Nar'yan-Mar Agricultural Station, upon the lands 
of Malozemel'skaya Tundra in the Nenets National District, south of the 
Neruta River (left tributary of the Pechora River). 

Plant groupings with some proportion of shrubs constitute 92% of the 
farm's Summer pastures. 
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The ratios of plant groupings on summer pastures of the Malozemel'skaya Tundra 


Plant groupings Area (%) 
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The object was to study the dynamics of the bulk reserve of shrub foliage 
and to establish the optimum times and the degree of utilization of shrub- 
covered pastures. For this purpose we observed the development of the 
leaf blades (Vakhtina, 1960) and determined the foliage yield. 

To determine the foliage yield we took sample mowings at intervals of 
9-10 days from the beginning of the growing season until the full development 
of the leaf blade and at the end of season for comparison. The mowings 
were sampled at the same time of the day — after 0012 hours, in thickets of 
similar density and height, from areas of 1m?; the experiments were 
repeated three times (Table 1). 

Dwarf birch on elevations and their slopes grows vigorously during the 
first five days, but much more slowly during the next five days. 

An entirely different picture is observed on level sites. During the 
first five days the foliage increase proceeds more slowly: it is only 
one seventh that on the hilltops, and one eighteenth that on the lower part 
of the slope. But the reserve of foliage on level sites on the day of leaf 
opening is twice that on the lower part of the slope. This is because of 
faster foliage growth during the second five days on level sites. 

When the leaf blade is fully developed, the foliage increase on all 
sites is from 0.3 to 1 kg/ha. 

The dynamics of yield in a widely distributed type of nonarable pasture 
was observed in moss-grass thickets where the height of Salix lanata L. 
reached 120cm, that of Salix phylicifolia L. reached 100cm, and that 
of Salix glauca L. reached 90cm (Table 2). 


TABLE 1, Dynamics of foliage yield of the birch Betula nana L. during the 1957 growing season 


Daily increment (kg/ha) 


Yield of foliage (kg/ha) 


on the day of 
leaf opening 
after 5 days 
after 10 days 
at the end of 
growing season, 
after 40 days* 
during the first 
during the fol- 
at the end of 
growing season, 
after 40* days 


Elevated jpartsiat relien: seems wisn cacn 120 240 240 0.5 
Median parts of slopes of southern exposure . 70 310 340 1.0 
Lower parts OfslOpes |) oa. 1 a en meee 80 370 420 0.3 
Plain DeEtween UNIS! teeymy sooty saad stamens 160 180 250 0.5 


* Decrease of reserve is due to the beginning of leaf shedding. 


TABLE 2, Dynamics of yield of willow foliage during the 1957 growing season 


Yield of foliage (kg/ha) Daily increment (kg/ha) 


Willow species 


coverage (%) 
on the day of 
leaf opening 
after 5 days 
after 10 days 
at the end of 
growing season, 
after 40 days* 
during the first 
5 days 

during the fol- 
lowing 5 days 
at the end of 
growing season, 
after 40 days* 


Sia Lae Wanatia veters, ch. vs veces 
Salixpry licriol vans. "s 3 
Saxe Me Cat eee, ge vet leue 


1.5 
0,2 


* Decrease of reserve is due to the beginning of leaf shedding. 


The yield of foliage of different willow species and that of dwarf birch 
increases more than twice during the first five days of leaf development. 
The size of the daily increment varies, depending on species, between 22 
and 52 kg/ha. During the next five days the increment drops to 4-8 kg/ha, 
except in the willow Salix glauca. 

Just five days after the beginning of leaf opening, the increase of foliage 
weight in Salix glauca reaches its maximum. During the second half 
of the growing season foliage increase is slight, bothin S. glauca and 
S. phylicifolia, andaffects the total reserve of shrub fodder very little. 

Continuous observations of herds and mapping their tracks showed the 
reindeer's rate of shrub browsing; this could also be determined by 
counting the leaves eaten from sample shrubs. In pastures, in most 
common associations, at least 10 shrubs of the species under observation 
were tagged for identification. Each shrub was numbered and described 
in detail with notation of height, length and number of shoots, and the 
number of leaves upon each shoot. 


After grazing the remaining leaves were counted, the change in shoot 
length was noted and the amount of foliage eaten determined. This was 
labor consuming and therefore the percentage of foliage eaten was later 
determined by double mowings. When grazing was resumed, the calculations 
were repeated (Table 3). 


TABLE 3. Edibility of foliage of the birch Betula nana L, on pastures of the Malozemel'skaya Tundra 
during summer 1957 
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In all habitats, the leaves of Betula nana are most readily consumed 
at the beginning of the growing season. The heaviest browsing is observed 
on short shrubs in the midst of the tundra situated on open elevated sites 
(Table 4). 

The browsing upon willows (Table 4) depends on the grazing season and 
the density of thickets. In Salix lanata the leaves are utilized best 
when the density of thickets is 50 to 70%, especially during the second 
half of June. The foliage of S. phylicifolia is eaten well during the 
entire growing season, especially when the thicket density is 60%. The 
consumption of S. glauca drops with the increase of density. 

Superior foliage edibility was observed in S. phylicifolia, less 
in S. lanata although it developed earlier, and stillless in S. glauca. 
When grazing was repeated once and twice, foliage was utilized to the 
following extent: S. phylicifolia— 70%, S.lanata — 60%, S. glauca — 
45%. According to V.A. Kovakina (1957), the deer on Polar Urals pastures 
eat about 80% of the foliage during repeated grazings. 

The degree of shrub browsing to be tolerated can only be determined 
after the effects of various degrees of browsing upon the viability of shrubs 


are known. In the literature, the problem of foliage regeneration after 
browsing by deer is scarcely dealt with (Avramchik, 1939a). Thus, we 
conducted an experiment on pastures in the Taimyr National District 

(in the vicinity of Vologochan) during the 1958 growing season, which 
consisted of artificial removal of foliage from shoots of Betula nana, 
Salix lanata, S. phylicifoliay ange. 2) au ca: 


TABLE 4, Consumption of different willow species in moss-grass thickets during the 1957 growing season 


Utilization of leaves 


Willow species 


centners/ 
ha 


Observation 
date 
Height of 
plant (cm) 
Coverage, % 
Reserve of 
foliage 
(centners/ha) 


Jo 


Salix lanata 


PA VGLAGE OLS 6) aye mes Bin te 


Salix phylicifolia 


VELOC CIM ene aie in a pina Ree weap 


Salix glauca 


PN CS io ie iss 6 ot lane Oe 


In Betula nana the leaves were removed from the shoots upon an 
area of 1m?, when the shrubs were 55cm high and the density 70-30%. 
Leaves were taken from sample willow shrubs (from Salix lanata 110cm 
high, S.phylicifolia—90cm, and S. glauca — 80cm high); they | 
were removed by hand picking. The experiment had three variants: 
removal of leaves to 100%, 50%, and 25%. It was repeated three times. 


The experiments were conducted in different plant groupings: 1) grass- 
moss-dwarf birch areas; 2) dwarf birch-moss-lichen tundras with alder; 
3) moss-grass-willow stands. They were conducted at different times: 
at the beginning of the growing season and after full development of leaf 
blade. 

Our experiments have shown that removal of 25% of foliage at the begin- 
ning of the growing season did not affect the leaf yield that season or in 
subsequent seasons. Similar treatment in the middle of summer reduced 
the yield by 10% that year, but did not affect the yield the following year. 
When 50% of the foliage was removed at the beginning of growing season, 
the foliage yield in autumn was 15% lower than that of the control, and 
10-15% lower than usual in the following growing season. By removing half 
the foliage when the leaf blade was fully developed, the yield of the current 
year was reduced by 50% and that of the following season by 40%. When the 
foliage was totally removed, no leaves appeared either in that year or 
during the following season. There were single deformed leaves. 

The data in this article may aid deer raisers in rational utilization of 
pasture land. 


SUMMARY 


1. The advantage of shrub feeds over other groups of green fodders 
is that they are widely distributed on pastures of all zones, they grow 
on large tracts in groups, and the deer obtain food of high nutritional 
value without wasting time and energy. 

2. Thebasicreserve of shrub leavesformsinthewillows Salix lanata 
and S$. phylicifolia during the first five or six days andin S. glauca 
during the first ten days. 

3. The accelerated development of leaves proves that the plants in 
the Far North have adapted themselves to the brief growing season with 
round-the-clock illumination. 

4. Most willingly eaten are the leaves of S. phylicifolia, then 
S.lanata, Betula nana, and S. glauca. 

5. The edibility of shrub leaves drops after the shoots are completely 
covered by foliage and the leaf blade is fully developed. 

6. The utilization of shrub thickets depends on their density. Maximum 
grazing of willow thickets occurs at a density of 50-60%; sparser thickets 
are less utilized, and in denser thickets the leaves are eaten only at the 
thicket margins. 

7. From the moment the leaf blade is fully developed, the leaf reserve 
of shrubs becomes almost constant for each type of pasture. 

8. Throughout the growing season the shrub thickets can be browsed 
several times, but must not exceed 25-30% of the total leaf. 

9. When arranging seasonal pastures it should not be forgotten that 
areas with a preponderance of S.lanata are suitable for early-spring 
pastures and those with Betula nana for late-fall and early-summer 
pastures; summer pastures must contain a variety of fodder-shrub species. 
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